ENV/IM/EXCH(2005)2

Diethylene triamine
penta(methylene phosphonic ICCA 04/1 SIAM-18 -
acid), 2Na Salt

Diethylene triamine
penta(methylene phosphonic ICCA 04/1 SIAM-18 -
acid), Na Salt

Diethylene triamine
penta(methylene phosphonic ICCA 04/1 SIAM-18 -
acid), 4Na Salt

Diethylene triamine
penta(methylene phosphonic 1CCA 04/1 SIAM-18 -
acid), 3Na Salt

Diethylene triamine
penta(methylene phosphonic ICCA 04/1 SIAM-18 -
acid), 8Na Salt

e UNITED STATES

A A O _ Expected date for
S e | ot
e L s e B (as of formerinfo.)*
67561 | Methanol ICCA 02/8 SIAM-19
78842 | iso-Butanal 90/4 SIAM-5 November 2004
78922 | sec-Butyl alcohol ICCA | o011 SIAM-14 June 2005
78933 | Methyl ethyl ketone 91/9 SIAM-6 February 2005
96184 | 1,2,3-Trichloropropane 1ICCA 00/11 SIAM-18 -
96297 | 2-Butanone oxime JP, ICCA 97/4 SIAM-17 August 2005
96333 | Methy! acrylate ICCA 00/9 SIAM-16 July 2005
106310 | Butyric anhydride ICCA 00/11 SIAM-16 August 2005
106638 | Acrylic acid, iso-butyl ester ICCA 00/9 SIAM-15 July 2005
107926 | Butyric acid ICCA 00/11 SIAM-16 August 2005
108101 | M.1LBK 91/9 SIAM-5 December 2004
109999 | Tetrahydrofuran 95/8 SIAM-10 March 2005
110190 | 1sobutyl acetate ICCA 00/11 SIAM-17 September 2005
116154 | 1-Propene, hexafluoro IT 904,112 | SMOF April 2005
123386 | Propanal 90/4 fﬁl‘(’i " March 2005
123728 | n-Butanal Butyraldehyde 91/12 SIAM-5 February 2005
123864 | Butyl acetate ICCA 95/8 SIAM-13 May 2005
140885 | Ethyl acrylate ICCA 006/9 SIAM-18 -
141786 | Ethyl acetate ICCA 95/8 SIAM-14 June 2005
3-Penten-2-one, 4-methyl-
141797 Mesityl oxide Y 91/12 SIAM-6 February 2005
149575 | Hexanoic acid, 2-ethyl- SE 91/9 SIAM-9 May 2005
6422862 | “ercphthalic acid, bis(2- 1ICCA 03/1 SIAM-17 | October 2005
ethylhexyl) ester
Category | Isobutyl acid ICCA 00/11 SIAM-17 October 2005
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Isobutyric

Acid/Anhy | lsobutyric anhydride ICCA 00/11 SIAM-17 October 2005
dride
0-Xylene HU, ICCA 03/1
Category | p-Xylene HU, ICCA 03/1 )
Xylin?s' m-xylene HU, ICCA 03/1 SIAM-16 September 2005
Xylene(s) HU, ICCA 99/6
Category | Maleic anhydride ICCA 00/9 SIAM-18 -
Maleic
Anhydride | Maleic acid 1CCA 04/1 SIAM-18 -
and Acid
Category 2-Propanol, 1-phenoxy- ICCA 00/9 SIAM-18 -
Propylene Propy}ene glycol' phenyl ether
glycol (beta isomer - primary ICCA 04/1 SIAM-18 -
alcohol)
phenyl
ethers | Propylene glycol phenylether |y 04/2 SIAM-18 :
(mixed isomer product)
Category | Methacrylic acid, ethyl ester JPICCA 00/9 SIAM-18 -
Short | jso-Butyl methacrylate JP,ICCA 00/9 SIAM-18 -
Chain gyl methacrylate JP,ICCA 97/4 SIAM-18 -
Alkyl
Methacryla
tes Esters | 2-Ethylhexyl methacrylate JP,ICCA 97/4 SIAM-18 -
Category | 2-Butoxyethanol 1CCA 04/7 SIAM-19 -
Monoethyl | 2-Butoxyethyl acetate 1CCA 00/9 SIAM-19 -
ene | Ethanol, 2-(hexyloxy)- 1CCA 00/9 SIAM-19 -
Ethanol, 2-propoxy- 1CCA 97/4 SIAM-19 -
1-Octadecene ICCA 00/11 SIAM-19 -
1-Hexadecene 1ICCA 00/11 SIAM-19 -
Hexene 1ICCA 00/11 SIAM-19 -
Category | pecene 1CCA 04/7 SIAM-19 -
gf}:gg Heptene 1CCA 00/11 SIAM-19 -
Octene 1CCA 00/11 SIAM-19 -
Dodecene 1ICCA 00/11 SIAM-19 -
Nonene ICCA 00/11 SIAM-19 -
Alkenes, C10-13 ICCA 04/7 SIAM-19 -

* Actual dates for each chemical or category may differ; however, the U.S. will aim to complete two per month.
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Annex 4: The list of rationals of chemical categories assessed at SIAM

1120361

1-Tetradecene

with five individuat
of the OECD SIDS Programme, the category was defined as
ic chain with no other functional groups.

This profile lndudes an evaluation of SIDS-level testing date, using a categery app , 1
octene, 1-di and 1 For the

olefins bearing a s|ngle medlum-length (C6 - C14), b

h

A category analysls was done for all the SIDS hl by data to whether the prop test plan ~ to
8720591-Decene treat the five chemicals as a calegory — was satisfactory, Results Indicate that they were and so no further SIDS-level testing is
necessary,
1124 14[1-Dodecene The data indlcate an increasing or decreasing trend of pattem from the shortest category member (C6) to the longest category member
Alpha-Olefins (C14) for various physi prop and (using & mixiure of data and technlgy vhi
there appeers 1o be no difference across gory for and heslth endpoints.
5924 16[1-Hexene
Melting polnt, vapor pressura, and water solubllity decrease with Increasing chaln length while bolling paint and octano:water partition coeff
Given the fact that not el category members were tested for each SI0S endpoint, this analysis shows that where test data exist for more
111660} 1-Octene
11 gel, crystal-fi The similarity in the ! and pi 0 as well as the In phy properties
134 acld, and the leal and heanh dala s1rong!y suggest that me Impact on ihe living organism end envlronmem shoutd not differ
sodium salt the category hous silica (SAS) [CAS No 7631-86-9) and synthetic amorphous sliicates,
Amorphous sllica 112945525 = Na-Al sitlcates (NAS) [CAS No 1344-00-9] and Ca sllicates (CS) [CAS No 1344-85.2). They all form fine powders of emorphous particles
slllcates sllica between 1 and 350 pm with high surface areas.
1344952|Siticlc acid, calcium saft
7631869} Slllcon dioxide
129813598[Benzene, mono C12-14 | The informatlon of this category rational Is not ded b of old evaluatl
alky! derivs,
6742547|Banzene, undecyl-
68442693|Benzene, mono C10-14
alkyl derivs.
Alkyl = C10-C16 123813|Dodacylbenzene
(LAB) 129813587|Benzene, mono ¢10-13
alkyl derivs.
68648873|Benzene, C10-C16 atkyl|
derlvs
129813601|Benzene, mono C14-16
alfyl derivs.
§32321|Sodium benzoate The benzyl alcohol, benzole acid and lts sodlum and {um sait can be idered as & single category regarding humen heatth, as
they are all rapldly and ving p y within 24ivs, Sy toxic effects of similar nature (e.g. liver
682252]|Potassium benzoale kidney) were observed. However with the benzofc acid and iis salis at h!gher doses than the benzyl alcshol. For enviranmental effects
the gory is less clear, all are readily and acute toxiclty valuas are similar. For human
Benzoates 100516]Benzyialconol heslth all exposure routes ere possible, despite benzolt acid and its salts are solids and benzy! alcohol Is a liquid. For workers it will
mainly be by inhal and by skin, whereas for it will mainly be oral and dermal.
BEBSDIBanzolc adld
1509803}Butanediols acld, [Anslogue Rationate
disodium sait
Disodium succinate is stable as a y and has been p d as di (CAS No.: 6106-214) in
Butanedivic acid Japen. Many toxiciy studles were using di as the test substance, bacause there should be no
difference and di interms of behavior, agquatic toxidity, and
mammalian Loxicily.
115117 |iso-Butylene 2- The Butenes Cetegory Includes six CAS numbers that are similer from a process and P Each within this
Melhylpropene category is a C4 olefin or contelns a mixture of selected C4 ofefins that sre produced from a reat:!lnn endfor separation activity in an
590181{2-Butena, {22} olefins chemics) plant. Four CAS numbers describe different C4 Jsomers, each is a hydrocarbon with the same chemical formula and one
524646|2 Butene, (2E)- double bond two carbon atems. Twn CAS numbers describe mixtures of C4 olefins that conteln either two or all four different
B . 1 Tha six share relatively simllar physi properties, which that their fate will be
25167673]Butene similar. The chemicals are expected to the similar klnehc,_ P b of similar physical-ch | No spedific target
106989 1.Bute organ was end no or minimal changes in body weight were found at the highest dose only for all the hmenes Therefore the
-Butene
tan be treated as & category.
107017|2-Butene
107926]Butyric acid The n-Butyric Acid/n-Butyric Anhydride Category consists of two sponsored chemicals: n-butyric acid (CAS No. 107-92-6), and n-butyric
|anhydride (CAS No. 106-31-0,) The category members are closely related since the anhydride repidly hydrolyzes in the presence of
water to form the acld. Since testing of the anhydride Is in reality testing of the acid form, these meterials share toxlcily cheratteristics
and form the basis of the category. As a result, the metabollc serles spproach ¢an be used to address the non-acute health endpoints.
In addition, increased bload levels of n-butryic acid have been d of the of
Butyl Series butyric acld {n-butyl actetate and n-butanol) Since the Increased blood |evels of o bulync acid following n-buty aoelale and n-buienol
lic Catego 106370 = yre have been i , hazard identification studies using either n-butyl acetate or n-butanoi exposures have been
g Butyfic anhydride used 1o dentify the hazards sssotisted with 0 to n-butyric acld. Ti , data from n-butyl acetate (CAS No. 123-86.
4) and/or n-butanc] (71-36-3) are used as analogs to either address or supp the toxicity p for n-butyric
Based on hydrolysis data, the acute aguatic toxicity endpolnts of both n-butyric acid and n-butyiic anhydride have been addressed using di
1306180{Cadmium oxide The meln reason for treating Cadmium (1.e. cadmium melal) and Cadmium oxide together stems from consideration of simllar physico-

ichemical properties, in particular thelr relatively low solubiiity In water and from conslderation of the conditions of expasure. Indeed, in

ipath settings, workers are mainly exposed to cadmium oxide fumes and dust, produced when the metal Is heated. The general

{population is exposed mainly by the orel route via food or water to cadmium {not necessarity CdO/Cd metal). However, bolh compounds

Ammonium dichromate

Cadmium (oxide) F440430[Cadmium release the y active form, i.e. ionic Cd2+ in the environment and blological tissues and so the effects can generally be treated
ftogether.
The objective of the study was not te be complete in reviewing the date on cadmium compounds but rether to focus on critical studies
and endpoints. Reviews have been used in retrieving critical studies.
7789095 These five chromium (V1) substances have been assessed as a group, since after release to the environment the chromium species

C.1. Eluorescent

his]6-unilino4-[bis(2-
|bydroxycihyfjumine)-1,3,5
riszin-2-yl)
umino]stilbene-2,2'-
disulphonute

1058801 produced are the same from each substance, and so the fate and effects in the can be together. ly for
Chramates 7775413|Sodium chromate human health, the species produced will behave similarly In biological tissues and so the effecis cen be ireated as 8 group. (There is slso
777850 &n addiional concern about the acidity of soiutions of chromium trioxide.)
1833820{Chromium trioxide
7094201 71 Potussium sedivm 4,4 |C.1. Fluorescent Brightener 28/113 Is a technical product which Is ifactured as the p salt (CAS No. 70942.01-7),
[bis[6-unilino4-[bix(2- dipotassium salt (CAS No 71230-67-6), disodium selt (CAS No, 4193-55-9), and free acid (CAS No, 4404-43-7), All these types of C.I.
{hydroxycthyljuntine]-1,3,51Flucrescent Brightener 28/413 are based on the identica) organic disuifonates which delemmines the ecalogical and the toxicological
triuzin-2-y{} properties. Additionally there ere a number of very similar fluorescent whitening agents with only minor differences of the structure and
umino}stithene-2,2'- very similar physical and chemlcal properties, Data fram these substances have been used to bridge possible data gaps in the section
disulphonute (C.L Human heallh' (CI Fluurescenl Bngmeners 24, 220, 225, and the Fluorescent Brightener 4,4 -bis{4-anifing -6-[(2-hydroxyethyl)methyl-
Fluorcheem Brightencr ) ¥ Is = CAS No, 12224-02.1, 16470-24-9, 24018-80-5, and 13863-31-5, respectively).
L))
71230676 [Dipotssium skt 4,4%

Rrirh RIER
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4193559

Disodium sult 4,4"bis{6-
nnilino4-{bis(2-

hydroxyethyljumine]-1,3,5

trinzin-2-yl}
|umino]stilbenc-2,2"
disulphonute

4404437

Benzencsulfonie ncid, 2,2
(1,2-cthenediyl)bisfs-[14-

[bis(2-
|hydroxycthyljumino]-6-
(phenylaming)-1,3,5-
triuzin-2-y{Jumino]-

5102830]

Plgment yellow 13

The Diarylide Yellow Pigments category includes molecules with similar chemical structure; afl contain the chioro-substituted biphenyl
moiaty, azo-moleties, keto groups and a substituled or non-substituied phenyl ring Bt both ends of the molecule, which is connected to

Diarylide Yellow 6358656]Pigment yeliow 12 the cantral part of the molecute via an amide bond. The only difference is in the subsmunon of the outer aniline rings, e. -g. methil, chloro
i and y. They are exp 1o display y the seme trend in gical end g
5567 157|Pigment yellow 83 based on the available date,
112152|2-(2-Ethoxyethoxy)ethyl [The category includes five diethytene glycol ethers or acetates (DGEE, DGEEA DGPE, DGBEA and DGHE), The members of this
acetate category all have simitar molecular clures, and ys and similar phy ical and
fate prop and toxicilty. However, for aquaﬂc taxicity, d(ethylene glycol ethers (DGEE DGPE and DGHE)
and diethylene glyco! ether acetates (DGEEA and DGBEA) are i p y diethylene glycol ether do not

Diethyiene glycol

112594

Ethanol, 2-[2-

|(hexyloxy}ethoxy)-

|hydrolyze readity In water at environmental conditions.

11 1900\Elhanol, 2-(2-

Three additional structural anajogs are included to support this categary. Each of them has previcusly been endorsed at @ SIAM, The

ethers ethoxyethoxy) Is are: di glycol butyl ether (DGBE, CAS No. 112-34-5; SIAM4), ethylane glycol hexyl ether (EGHE, CAS No. 112-25-4;
5531943‘51"5"01‘ 2-(2- S1AM19), and ethylene glycol butyl ether acelale (EGBEA, CAS No. 112-07-2; §1AM19). EGHE and EGBEA afe members from the
[p ) heylene glycol ethers category. DGBE Is Included to fill data gaps for mammalian and aquatic toxicity and provide supplemental
TiarTA|EivanoY, 242 data for the other category members. The motacular weight of DGBE {8 In between DGPE and DGHE, and DGBEA Is rapidly hydrolyzed 1o
butoxyethoxy)-, acetate
107211|Ethylene glycol Calegory members are represented by the generic molecular structure, HO{CH2 CH2 O} it H, where n = 1-5. All category members
ltherefore possess two terminal hydroxy groups and the members differ from each other only in the number of oxyethylene units.
{Because o( ihis it is approprate to classify EG and the higher giycels (up to and intluding n=5) as & single group. Atn = §-8, absorplion
. from d and certain physicochemicat atiributes change significantly. Adequate studies are available for most of the
111466 8;"22;’9"9 glycol required SIDS endpaints far the categary members, A category app 15 used where experimental data are not avallable.
132578\ Traingiens giyoo ategory b thyt glycal and the higher glycols (di-, tri-, tetra~, and penta-} are closely retated in struciure and have
Ethylene glycols 4 physicochemical properties which differ in a regular and expected way as a result of increasing moleculsr welght and consistent
functionalily of a relatively less stable hydroxy moiety on each end of the molecule. Thus, the hezard profile and dose response are also
112607 |Tetrasthylene glycol to change y, wilh g p ial for adverse effect with i I lecular weight. data and quantitg
|Available data and modeling confirm that as the weight the § ial for sy ) and d 1o]
4792458} Pentaethylene piycol
526954{D. acid are p as a category. Gluconlc acld and its mineral salts freely dissociate to the gluconate anion and the
cations. Gh deitedacione {GDL), the 1,5-nner ester of gluconic adld, is formed from the iree acid by the removal of
299274/ Potassium gluconate  [water, On the basis of these gl deltadactone, gl ic acid and its sodium, caldum and
48046245 Caldium sats can be &s & category, whh all members shaﬁng the same rep. moiety, the anion.
wManu{amunng and uses of the category are also The data ized In this report are focused on the
Gluconates 90802{D 1,5+ and health effects from the gluconate anion and read-across 1o the lactone but do not deal with specific effects of the
cations. Thus [ | effects related 1o the cationlc components are not part of the present report.
299265{Calcium gluconate
527071|Gluconic acid,
imonosodium salt
1659348(3,6,9,12- The category contains three structurally related, high boifing piyeo! ethers:

High Boiling EGE's

itetraoxahexadecan-1-ol

- Triethylene glycol butyl ether {TGBE; CAS No. 143-22.6);
- Tetraethylene glycol methyl ether (TetraME; CAS No. 23783-42-8); and
- Tetraethylene giyco! butyl ether (TewreBE; CAS No. 1559-34-8).

143226

Tristhyteneglycol,

'TGBE is available as e relatively pure produst, with 8 purity of >85 percent. TeraME and TeraBE are not commercially available as pure

er

but as p of mi that contaln glycol ethers of various chain lengths.

Data for these glycol ethers are supplemented with data from compounds that ere closely related to the category members in molecutar
|structure, and physicochemics! properties, and toxiclly. These compounds are:

- Triethylene glycol methyl ether (TGME; CAS No. 142-35-8);

23783428

2,58,11-
u

- Triethylene glycol ethyl ether (TGEE; CAS No. 112-50-5);

ric 13-0}

o F glycol methyl ether (MPEG350; CAS No. 8004-74-4);
. Polyelhyiene glycal butyl ether {CAS No. 9004-77-7); and
- Brake Fiuid DOT 4.

TGME and TGEE were both reviewed ot SIAM 4. Polyethylene glycol monobutyt ether (CAS No. 9604-77-7) Is used cnly for the melting
point, (Detalls of the ion of category and analogs are provided in Section 1 and Appendix | of the SIAR.)

High Motecutar
Weight Phthalate
Esters

53306540

1,2

acld, di-2-prop ylheplyl
esler

ic| The High Mot Welght Phthelate Ester (HMWPE) Category consists of esters with an alkyl carbon backbane wnh 7 carbon (C) atoms

or greater. The category is formed on the principle that substances of similar have similar
properties, Data are avefiable on substances that meet the categoery definition and which are, or are not members orthe category, to
demonstrate that the members of this category hava similar biological activities and that, when used, read-across Is an appropriate

3648202(Di-undecyl ppreach to i ipoints for select of this category.
The HMWPE Category contalns ct ly similar sub 1,2 ylic acid reacted with branched and/or kinear alky!
alcohols, which are referred to as the alkyl chains In the phh ester le. A phthalate ester (PE) molecule is producad by
6061541 3| Phihalic acid, 0i-C7-8- ifying one mo! of ber icarboxylic acid (phthali ydride) with two alcohol molecules. The seven members of this
3

branched & linear
esters

category contaln linear and/or branched diheptyl, dioclyl, dinonyi, didecyl, diundecyt, didodecyl, andior ditridecyl PEs. The branched atkyl
chains are composed of varying mixed isomers. The length of the alky! chains varies by substence, but the totel carbon number of the long|

Due 10 similar chemi i category are generally similar with respect to select physico-chemical properties or display an

85507795

Diundecyl phihalate,
branched and finear
esters

For PEs, the critical toxi effects are devel and

. 3n. These aspects are very structure dependent, and are associat

As menticned, DINP and DIDP, meet the category definition In that their backbone lengths are predominantly C7 or above, and produce Iitﬁ

To y ch i lected points for PEs, read techniques can be applied. Read-across is typically performed using me

68515479

Phthalle zcid, di-C11~
14.branched alkyt
esiers C13 rich

Two general rules for read-across as they apply 1o PEs include:
- Chemical refatedness - the substance without data as well as the substance(s) with dala are similar such that their physicochemical, bioid
+ Structural similarity - the substance without data possesses small incremental structural differences from the reference substance(s) or thi

For PEs in general, read-across can be applied across increasing/decreasing carbon (C) numbers in the atkyl side-chains, For example, dﬁ
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119062

Ditridecyt phthalate

- DI.phC10 PE (CAS No 53306-54-0)

+ DI.C7-9 PE (CAS No 68515-41-3)

- DIC11 PE (CAS No 3648-20-2 o 85507-79-5)
+ DI-C8-11 PE (CAS No 68515-43-5)

+ DLC13 PE (CAS No 66515.47-9 or 119.06-2)

68515435

Phthelic acld, di-C3-11-
|branched & linear alkyl
esters

2526493 1|Hexene This profile includes an evaluation of SiDS-level testing data, using a category approach, with six Individual intemal olefins (C6 - C10
265339564]Heptene and C12), a C10 ~ 13 intemal olefins blend and two lineer alpha olefins {1-hexad and 1 all of which are mono-oiefins.
25377637|Octons Tha !mernal olefins are predominantly linear, but may contaln small of b d For the purp of the OECD HPV
Prog , the category was defined ss “Higher Olefins.” The category designation was based on the belief that Intemalizing
629732|1-Hexadecene ihe location of the carbon-carbon dovible bond, Increasing the length of the carbon chaln, andfer changing the carbon skeleton's structure
Higher olefins 25339531, Decene fram linear to branched does not change the toxicity profile, or changes the profile In a consislem pattem from lower to higher carbon
8553587 1|Alkenes, C10-13 numbers. While the category Is actually defined as C6 - C18 tefi we d surrogete data from a
25378227 Dodecene mixed stream contalning C20-C24 linear and branched intema! olefins. White we seslize that sufficient data exist 1o support the category
27215988 Nonens without the data on the £20-C24, we befieve these deta provide additlonat support and g tha hyp that carbon hu
112889|1-Octedecens
32073226|Benzene, (1~ Hydrotropes are supported as e category because of the close of the p their uses, fate, and health
melkylethyl)-, and env)mnmemal effenis. The hytrotropes are used as pling agents to the water and often ir
monosulfo deriv., of and instiutionat and p | care p These h are not
sodium salt surfactanis but ere used 1o splubllize complex formulas in wa(er They funcllun to stebllize soluttons, modlly viscosity end cloud-point,
37475880 Benzenesuiionic aaid, . |Wmit low temperature phase separation and reduce foam f i i dp are used as (30-60%
(1-methylethyl)-, aclive substance) or as granuler solids containing 90-85% active substance.
Hyd sal The caley H
y p gory may be Inflially consldered os three sub-groups: the methyi, dimethyl and methylethyl benzene sulfonates, (or
S“”a‘m"‘s 28348530| Sodium ffonst the toluene, xylene and cumene sulfonates). Although the mumer?un v?nll also deler{lnma the);hyslcal and chédmlnal behavior of the
cumenes llonele - the y and o for this purpose Is not expected to be affected by the difference In counter lon (l.e.,
12068030|Benzenesulfonic 8cid,  |nas, NH4+, Cat+, orK+). Note thet two of the compounds (xylene end cumene sulfonic acid, sodium selts) have more then one CAS nunf
methyl-, sodium salt
1300727[Benzenesulionic acld, (i general, the presence of ane or two methyl groups or a methylethyl group on the b fing is not expected to have a significant infiu
|dimethyl-, sodium salt
it was therefore concluded that the three sub-groups are expected to be generally comparable and pred! in thelr (€
79312{Isobutyl acid The category members isobulyric acid (CAS No. 79-31-2), and iscbutyric anhydride (CAS No. 87-72-3) are dlosely related since the
hydride rapidly inthe of water to form the acid, Since testing of the anhydride Is in reslity testing of the acid form,
these materials share toxicily characteristics and form the basis of the category. As a result, the metabalic serles approach ¢an be used
to address the non-acute health endpolnts.
jlncreased blood levels of Isobulyric acld have been of I a holic p of
Isobutyric |isobutyric acid. Hezard Idsml{lceﬂon studles using isobutanol exposures have been used {o Identify the hazards assetiated with
AcidiAnhydrida exposure to acld. T fore, {78-83-1) Is used as an analog to either address or supplement the
peott toxicity endp for acid,
97723)isobutyric anhydride
Based on hydrolysis data, the acute aquatlc toxichy of both ic acid end y have been
using data from analogs, g the need for testing on acld. As a resuit, evailable date from propionic g
90184459;Benzenesutionic add, |The LAS molacule conlains an aromatic ring sulfonated at the para posttion and attached to s linear alkyl chalr at any position except the
mono-C16-13-alkyt |termine! carbons. The alkyl carbon chaln typically has 10 to 14 carbon aloms and the linearity of the alkyl chains ranges from 87 to 98%.
derivs., sodium salts White commercial LAS consists of more than 20 individua! components, the ratio of the various hamologs and isomers, representing
68081812|Benzenesuionic add, jdiferent alkyl chain tengths and aromatlc ring positions slong the linear alkyl chaln, is relatively In
mono-C10-16-alky! with the welghted averags carbon number of the alkyl chain based on production volume per region between 11. 7-11 8. LAS are
1322981|Benzenesulionic acid, asa gory b of the dlose of the , thelr uses, fate, and heafth and environmental
decyi-, Na sait effems LASdls the primaty cleaning agent used in many |ar\:ndry tergents {and | at . up to 25 percent in cansumer
and up to 30 percent in with the ion of one rap produst at 45% percent in concentrated sofid
127184525 ::‘30.::;::;2]:% nic fom'\ that is mechanically dispensed into diliied sohullon for dishwashing.
acld, sodium salt
Linear 68411303} Benzenesulfonic acid,
Alkyibenzene C10+13-atkyl derivs.
Sulfonates 27636755|Benzenesutionic acid,
decyl-, Na salt
2624824 8|Benzenesutfonlc acid,
Hridecyl-, Na salt
25155300|Benzenesuiionic acld,
dodecyl-, Na salt
68669449 C10-14 Alky! deriv
benzene sulfonic acld,
sodium sait
85117506|Benzenesulfonic adld,
mono-C10-14-alkyl
106445|Phenol, 4-methyl- ! Cresnl p cmsul and mmures of bolh isomers can be considered as a single cakegm'y of their in physi
m,p-Cresols 15831104|m., p-Cresol P compariments, , and |
10839414,3-Cresol
110167 |Maleic acid Maleic anhydride is readily hydrolyzed to maleic acid under aqueous conditions. As a resull, these two chemicals are presented
Meleic Anhy by of the i used to test thelr 1oxluty The only difference may be due to the potentia! for maleic anhydride 1o form haptens
and Actd 1083 y by acyl: with emino acids, g in an p (derma! and respiratory sensitization).

Yimethyl The p and use pattern of Diethyimalonate (DEM) and Dimethy (DMM) are p The two have very
similer physico-chemical properties and both esters are hydrolyzed via a two step reaction 1o malonic acid and the comesponding alcohol,
methano! or ethanwl It is fikely that unspecific esterases in the body calalyze the hydrolysis. The alcohofs and malonic acid are

sl that are vie p Ethanol {CAS No. 84-17-5) and methanol {CAS No. 67-56-1)
were assessed at SIAM 18. For ethanol it was iuded that lhe is uf low priority for further work, because the

p of ethanol are only at doses d with of L Asitis 1o

105533| Diethyl malonate reach these exg fevelsas a of the and use of it can be that matonic add will be the
|metabolite that delerm!nes the toxicity of DEM. For methanol, SIAM 19 decided that this chemical is a candidate for further work,
exhibits prap for human heaith (s effects, CNS , ocular effects, reproductive and
Menthois (with non- 89781 DiL-Menthol The menthols category Is comprised of the isomers L-menthe!, D-menthsl, the and mentho (; ified isomers). The
HPVCs: 89781, 15356602|(+)-Mentho! menthols can be considered as a category because of their similarily in physi lcal, ‘ ! and
2216515 & 2216575|L-Menihol fate properies.

)

1480046 DL-menthol

26447405

Benzene, 1,1

b is(isocyanat

The predominant commerclal product covered by the term MDI is the liquid reaclion mixiure produced from methyfene di-anifine. #t

mett
0-

4,4'-MDl and its ofi with smalf ts of the olher 2/4-MDiand 2,2'-MDL. it Is commonly termed ‘polymeric
MDI also called ‘generic’, ‘crude’ of ‘non-iscmer specific’ MDI. A relatively smeft proportion is converied to monomeric MO§ (essentially

90168

i6) M.D.I.

4,4'-MDY) by purification, The data-set on this ‘generic MDY covers also the testing results on the olher MDI analogues.

The category approach is considered justified since the substances have closely related Hion i.e. excess of ic MDI as

5873541

2,4.M.D.)

well as comparable -NCO content that are considered as the primary determinanis of (eco)loxicity.

101688

4,4-M.D.§,
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Annex 4: The list of rationals of chemical categories assessed at SIAM

2536052)2,2"M.D.1.

Monocethylene
glycol ethers

111762|2-Butoxyethanol

[ The four substances of this category &ll have similar and i ty The category members

aie similar p properties and mammalian 1oxlcily. EGBE is included In the calegory only o fil data gaps for

2807308)Ethanol, 2-propoxy-

mammalian toxicity. A separate dossler on EGBE is not included as this chemical's data set was previously agreed to at SIAM 6. The

112072]2-Butoxyethyl acetate

reader should refer to the existing SIDS dossier for additional information on EGBE. The acetylated glycol ether, EGBEA, afthough
rapidly lnvivo to its ponding glycal ether, Is not expected to hydrolyze rapidly 1o EGBE in the agueous environment.

1122864|Ethanol, 2-(hexyloxy)-

Therefore, EGBEA aquatic toxiclty data are not extrapolated to the other category members.

Persulfates

7775271|Dlsodium

The persulfates calegory intludes with simitar ical stru and similar physical properties, The inorganie

differ only by the cationic portion of the sall, which is not exp tg infl the hazardous properties of the molecude. The

_{peroxy
7727211|Dipotassium

anlonic part Is identice! and, therefore, the three salts are expected 1o display the same envi ical and i

per isulphate

based on the avaltable data.

7727540|Diammonium

y

Phosphonic acids -
Group 1

P
8402 1235|Amino

tris(methylenephosphon
ic acid), 4Na Salt

This category covers a phosphonic acld and various sodium seits of that acid. The different sans are prepared by neutrelising the acid to
a specific pH. Data are available for the acid and some salts. The are il as aqueous only and
in an envi context the sp will be the same. in the present context the effect of me counter-on {sodium} will not be

7611509|Amino

|tris{methylenephosphon
ic acid), 3Na Sait

[stgnificant. The properiies of the members of the category are consistent across all end points.

The category ls asf ph Acld C Group 1 b wo oiber groups have been identified, with ciose struciural

20592852|Phosphonic ecid,

|Initrilotris(methylene)]in
s-, sodium salt

analogy to the present one. Group 2 is 1| Hydrcxy-’l 1-ethane-diphosphonic acid (CAS 2809-21-4) and its sodium and potassium saits;
Group 3 Is Diethytene triamine p acid) (CAS 15827-60-8) end its sodium salts.

0f{Amino
|tris(methytenephosphon
ic acid), Na Sait

2235430)Phosphonic acid,

I
s-, pentasodium salt

15505052|Amino

Jris{methylenephosphon
ic acid), 6Na Salt

4105015;Amino

lteis(methylenephosphon
ic acid), 2Na Salt

6419198| Tris(phosphonomethylja]

ming

177217214|1-Hydroxy-1,1-ethane-

diphosphonic acid, K
Sait

This category covers a phosphonic acid and sodlum salts of that acld. The different salts are prepared by neutralising the acid to a
specific pH. Data are avallable for the acid and some salts. The sub: are as agqueous solutions only and
in an context the sp ion will be the same. {n the present context the effect M the counterion (sodium/potassium) will

60376081 1-Hydroxy-1,1-eth:

|diphosphonic adld, 3K
Salt

not be The properties of the of the category are consistent across alt end points,

The category is dasF Acld Compounds Group 2 two other groups have been identified, with close structural

7414837|Disodium dihydrogen

(t

anslogy to the present one. Group 1 1s Amino tris(methylenephosphonic acid) (6418-19-8) and its sodium salls; Group 3 Is Dlethylene
triamine penta(methylene phosphonic acid) (CAS 15827-60-8) and its sodium salts.

ydroxyethy
osphonate

29329713|Fhosphenic acid, (1-

hydroxyethylidene}bis-,
sodium salt

67953768| Phosphonie acid, (1-

|hydroxyethylid ene)bis-,
salt

17721685 1-Hydroxy-1,1-ethane-

diphosphonic acid, Na
Sealt

P acids -
Grcup 2

2666140 1~Hydroxy-1 1-ethane-

acid, 3Na

Salt

t-Hydroxy-1,1-gth:
diphosphonic adld, 2K
Salt

14860538 1 Hydrcxy-1 1-ethane-

add, 4K
San

87977580]1- Hydmxy-1 1-ethane-

phonic acid, 5K
Sall

2809214;Fhosphonic acid, (1-

hydroxyethylidene)bis-

13710398} 1-Hydroxy-1,1-ethane-

|diphosphonis atid, 5Na
Salt

3794830 1-Hydroxy -1,1-ethane-

acid, 4Na

Sall

in aeide <

9518354 3| Diethylene triamine

phosphonic acid), 8Na
Salt

This category covers a phosphonic acid and sodium salts of that acid. The different salts are prepared by neutralising the acid to &
specific pH. Data are availabte for the acld and some salts. The subsiances are as only and
in an context the sp will be the same. In the present context the effect ul the coumer-lon {sodium) will not be
|significant. The properties of the members of the category are consistent across all end points.

9384174 8| Diethylene triamine

iphosphonic acid), 6Na
Salf

The category is as F p Acid Comp Group 3 two other groups have been identified, with close structural
analogy to the present one. Group 1 is Amino tris(methylenephosphonic acid) (6419-19-8) and s sodium saits; Group 2 is 1-Hydroxy-1,1-
ethane-diphosphonic acid (CAS 2809-21-4} and its sodlum and potassium salts.

9384 1760]Diethylene triamine

penta{methylene
{phosphonic acid), 10Na
Salt

61792084|Diethylene triamine

penta(methylene
phosphonic acid), 5Na
Salt

15827608|Phosphonic acid,

Hi(phosphonomethyl)imi
[nejbis(2,1-

y
yiene)ltetrakis-

94987776|Diethylene triamine

Ipenta{methylene
phosphonic acid), 4Na
Salt
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84987754

Diethylene tiaming
penta(melhylene
phosphonic acid), 2Ne
Selt

94987765

Diethylene tiamine
penta{imethylene
tphosphonic scid), Na
Salt

22042962

Phosphonic acid,
{{{phosphonomethyl)imi
nolbis[2,1-

ylenejfitetrakis-, sodium
salt

93841759

Dlethylene tdaming
penta{methylene
phosphonic acid), 9Na
Salt

681557872

Diethylene triamine
penia(methylene
phosphonic acld), 7Ne
Seit

95015068

Diethylene tdamine
Ipenta{methytene
phosphonic acid), 3Na
Selt

Propylene Giyco!
Ethers

5131668

2-Fropanol, 1-butoxy-

The calegory contsins four siructurally related prepylene glycol ethers:

Propylene Glycol n-Butyl Ether (PnB, 5131-66-8, major (*alpha"} Isomer, 28387-86-8 Isomeric mixture)
Diprop; Glycol n-Bulyl Ether (DPnB, 29911-28-2 major Isomer or 35884-42-5 isomeric mixture))

20324338

2-Propano, 1-[2-(2-
methoxy-1-
jmethylethoxy)-1-
methylethoxy_-

Dipropylene Glycol Methyl Ether Acetate (DPMA, 88917-22.0 isomeric mixture)
Trpropylens Glycol Methyl Ether (TPM, 20324.33.8 ona of the Isomers and 25498-49-1 isomeric mixiure)

The alpha {secondary alcohol) form is y favored during PnBis bie as the mixture in whleh the alpha
isomer is the pi isomer (ca. 95%. DPnB DPMA and TPM are as of in

25498491

2

which the internal ether linkages may be adjacent to either primary or secondary cerbon atoms. Thus, for DPMA and DPnB the

ethylethoxy propano!

may contaln up to 4 such Isomers. In the case of TPM, the commercially produced product may contain
up to B such !somers.

Data for these

29911282

1-(2-butoxy-1-
methylethoxy)propan-2-
o)

glycof ethers are supplemented with data from three propylene glycal ethers that are closely releted to the
structure, ph: and toxicity and thus extend the category. These compounds are:

category members in prop!

Propylene Glycol Methyl Ether (PM; CAS No. 107-98-2)
Propylene Giycol Methyl Ether Acatate (PMA; CAS No. 108-65-8)

88917220

Propanol, {2-
methoxymethylethoxy)-,
acetate

Diprop Glycol Methyl Ether (DPM; CAS No. 34590-94-8 isomeric mixture and 20324-32-7 major isomer)

PM and PMA were reviewed at SIAM 11 end DPM was reviewed at SIAM 12. All were assigned as low priority for further work,

29387868

1-Propanol, butoxy-

Short Chaln Atkyl
Methacrylates
Esters

97881,

Butyt methacrylste

The short chaln (C2-C8) finear and alkyl in this category show Struclure Activity

BBBMG'Z-ElhthexyI

ip with respect to ! toxicity, distribution end fate end marmmalian toxicity. These esters are rapidly metabolized to

yiate

—
9786

iso-Buiyl methacrylate

yiic acid (CAS 78-41-4) and the structurally ponding alcoho) by pecif in severs! tissues. Methyl
methacrylate (MMA) (CAS 80-62-6), the C1 ester, is the largest volume methacrylate ester that has been studled extensively and

d in the OECD HPV Chemicals Programme. As such, MMA provides a robust reference chemical for this category,

Soluble Sillcates

97632|Methacrylic acid, ethyl
ester
10213793|Disodium shicate, The soluble sHicates are structurally very similar. Silicon-oxide tetrahedra as the basic structural units are inked with each other via Si-O~
|pentahydrate S bonds resuiting In an infinite three-dimenslona! network. The negative tharge of unshared oxygen atoms is balanced by the presence
6834920 Disodium metaslicate  |of sodium or potassium cations which ere randomly spaced in the interstices. The extent to which balancing etkafl {ons are presentin a

glven silicate is defined by the molar ratio SI02/M20 (M = Na or K). The higher the moler ratio, the less sodium or polassium ions are

(Na28i03)
1312761|Potassium silicate

present In the sllica network and consequenlly the less atkaline the s!!!cales are, Whereas the sodium and potassium seits have an

13517243

Silicic acid, disodium
salt, nonahydrate

hous three-di , the disodium salts (= ficate) are erystafiine with penta. and nonshydrate differing from the
anhydrous form only by their water of crystalksatlon Once in aqueous solution, all soluble siticates are subject to the same molecular

in a mixture of ions, ic linear or cyclic siicate jons and polysilicate lons. At
1344098(Sodium sllicate wenvlmnmeniel pH values the sofuble sfiicates are present as poorly sofuble phi siiica and shicle acid. The blalagical prof
9547 6lo-Xylene Ortho- meta- and para-xylene are chemical Isomers, with the only difference being the position of the methyl group on the benzene ring,
166423[p-Xylene Mixed xylene is a mixture of the three isomers and In addition, typically contains 15-20% ethylbenzene. The xylens isomers have simiiar
Xylenes Tylens lcochemical properties with the exceptlon perhaps of the higher melling point of p-xylene. In addition, the toxicity of the three
[ndividual isomers and mixed xylene Is qualitatively simitar.
1330207} Xylene(s)
81051013|Fetty aclds, C16-18, The Zincs Calegory includes six CAS numbers that are similar from & hazard point of view. it Is assumed 1hat ell zincs either dissociate or
zinG salts form the 2inc cation that is responsible for the hazardous effects. in the environment the zinc catlon is formed via several speclation or
7646857 Zinc chioride while fur itis hat, where appropriate, the counter ion does not significanily sttribute to the
] 1314132|Zins oxide Ts]or f.(fecls see[:.tlnll:e ;umanﬁheanhda;sessme‘m ff |hbe hlazardzlt is that for toxicity the h dous properiies can
Zinc t::;l amd B57051|Siearo acid, 2Ins sai e again to the zinc cation and the counter ion be ignored.
7779900 Zinc orthophosphate
Zn3(PO4)2
77330201 ZInc sulfate
7440666|Zinc
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[Annex 5-1] OECD A&
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ANNEX 5-1: Case studies (OECD)
EXAMPLES OF CATEGORY APPROACHES

1. Examples presented in this Annex are chemicals being investigated in the OECD HPV Chemicals
Programme. They have been shortened for purposes of presentation in this document to illustrate the steps
for identification and development of categories included in this guidance document. The examples are:
e A, Alpha-olefins - discrete chemicals with an incremental and constant change across the
category;
B. Linear alkyl benzenes - family of mixtures; and
C. Brominated dipheny! ethers - family of congeners.
D. Butenes — family of isomers and their mixtures
E. Hydrocarbon solvents — family of complex mixtures
F. Inorganic nickel compounds

Example A: Alpha Olefins Series

Step 1: Identification of structure-based category and its members:

2. The category was defined as olefins bearing a single medium-length, even-numbered, unbranched
aliphatic chain with no other functional groups (“a-Olefins™). This category consists of discrete chemicals
with an incremental and constant change across its members (dimethylene group). Because the double
bond is terminal, possible metabolic reactions such as oxidation at the double bond or allyl position should
not be unduly affected by the chain lengthening. The lower (Cs) and upper (Ciy) boundaries were based
on the available product lines of the sponsors involved in the OECD effort.

3. The chemical structure of the category is:
R
H,C B e N

R = CHj; n-Propyl, n-Pentyl, n-Heptyl, n-Nony!l
Step 2: Gather published and unpublished literature for each category member.

4, A literature search resulted in identifying a significant amount of available data for most category
members in most of the major SIDS endpoints.

Step 3: Evaluate available data for adequacy.

5. Available data was evaluated at the individual study level and collected for each member of the
category. Available data were compiled and included all SIDS endpoints and other relevant information;
non-SIDS data were found and used in the hazard profile (e.g., aspiration hazard potential to humans).

Step 4: Construct a matvix of data availability.

6. Table A-1 is a matrix of SIDS endpoints and available/adequate data for each member of the
alpha-olefin category. For simplicity, not all relevant data are presented.

Step 5:  Perform an internal assessment of the category.
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7. The information in Table A-1 identifies where data gaps exist (noted as “- in the table).
Adequate data (noted as “\” in the table) are available for most endpoints. Endpoint data were evaluated
to determine whether they correlate with chemical structure to judge the acceptability of the category.
Although not shown in Table A-1, the data suggested that water solubility decreased with increasing chain
length and aquatic toxicity appeared to decrease with increasing chain length.

Table A-1
STEP 4: Matrix of Available and Adequate Data on Alpha-Olefin Category Members
Test Hexene QOctene Decene Dodecene Tetradecene
Physicochemical Properties
Partition Coeff. v - N + N
Water Solubility - - - N N
Environmental Fate
Biodegradation Y ' - L Y V J
' Ecotoxicity
Acute Fish N - + v -
Acute Daphnid V v y -
Alga Y - v v -
Terrestrial - - y -
Human Health Effects
Acute Oral J ‘ J v
Acute Inhalation v Y v
Acute Dexmal y ¥ Y N V
Repeated Dose y J - - -
Genotoxicity (in vitro - bacteria) v Y v Y v
Genotoxicity (in vitro - non-bacterial) v 3 - \/ ~
Genotoxicity (in vivo) vy - - -
Repro/Developmental - - - - -
(¥) = Data available and considered adequate; (-) = No data available, or available data considered inadequate,

Step 6: Prepare category test plan.

8. Table A-2 contains the proposed testing plan only for the endpoints for which new testing was
recommended for the alpha-olefins. In this case it appears reasonable that if data gaps are filled by testing
at the upper and lower ends of the homologous series (shaded regions in the table), and if the results
suggest a pattern, then the remaining data gaps can be considered to fall within the ranges defined by the
data.

Step 7: Conduct necessary testing.

9. The shaded cells in Table A-2 show where new testing was recommended for the category.
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Alpha-Olefin Proposed SIDS Test Plan'

Table A-2

Selected SIDS Endpoint ; Hexem} Octene Decene Dodecene Tetradecene
Water Solubility \I/. - - i+ ‘I/',*'
Acute Fish I+ - N+ N/ .
Acute Daphnid M - i+ M+ s

Acute Algae N+ - M i+ :
Repeated Dose i+ 7 N/ - - 2
Repro/Developmental Lo ‘ - _ _ 2

VKEY: V/- = data available, but not adequate; /4 = data available and considered adequate; - = no data available. Shaded
cells represent those SIDS endpoints for which testing was recommended.
2 A combined repeated dose and reproductive/developmental toxicity screen study design was recommended.

Step 8: Perform an external assessment of the category.

10. Table A-3 shows the results of the recommended testing and how it “fit” with available data for
purposes of evaluating whether a pattern exists between some of the SIDS endpoints and the increase in 2-
carbon increments from hexene to tetradecene. Note that there are four data points that exist in Table A-3
that were not present in Table A-2 (the octene water solubility and ecotoxicity results); these data were a
late addition to the octene dossier and are included here to enhance the category analysis. This illustrates
how all data should be considered in the evaluation of a category, even if it becomes available well after
the literature search has been completed.

11. The new data show that patterns are clearly evident. For example, there is an apparent decrease in
water solubility with increase in carbon chain length and a decrease in acute toxicity to fish and daphnids
with.an increase in carbon chain length. On the other hand, the mammalian toxicity data suggest a pattern
of no difference between hexene and tetradecene for repeated dose (general) toxicity and developmental/
reproductive toxicity.
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Table A-3
Results and Interpolation of Alpha-olefin SIDS Category Testing'
Selected SIDS Endpoint Hexene QOctene Decene Dodecene Tetradecene
Water Solubility 50mg/L> | (41mgL) | INSOLUBLE “insoluble” 0.0004 mp/L
Acute Fish 56mgl | A8mgLP |  >Water >Water ~ >Water solubility
(LCsp) (LCsp) solubility? solubility? . (ICy
(Reported (Reported value -
value >10,000 >1000 mg/L
mg/L (LCs0)
(LCx) ,
Acute Daphnid 10 mg/L (B <ECs0> >Water >Water - >Water solubility
(NOEC) 10)° solubility? solubility? o (LCs)
(ECsp) (ECso) _ . .
Acute Algae >Water (Water >Water >Water [ >Water ‘soiubil‘i‘ty '
solubility solubility)’ solubility? solubility? . ey
(LCs) (LCso) (ECsp) (ECso) e G
Repeated Dose NOEL,y = | NOEL =50 - NOEL, o = 100 mg/kg
101 mg/kg mg/kg SIMILARLY TOXIC - (males) and >1000 ¢
(males) and (males) - mg/kg (femal -
>1000 - = -
mg/kg
(females) ,
Repro/ NOELoo ,NOéLg'c,‘,g'andj_ -
Developmental SIMILARLY TOXIC  NOELg4, =>1000
! KEY: - =no data available; shaded cells represent those SIDS endpoints for which OECD recommended testing.
2 Apparently this was the original value thought not adequate, but estimations of the water solubility were similar to this value, so
a new study was not performed.
3 These data were not identified as being available in the Testing Plan. However, because they were reported in the dossier, they
are included here fo enhance the category analysis.

Step 9: Fill the data gaps
Water solubility.

12. The 50 mg/L value for hexene and 0.0004 mg/L value for tetradecene suggest a wide range of
solubility for the five members of the group. The octene value of 4.1 mg/L. suggests that the pattern
(decreasing water solubility with increasing chain length) holds. Therefore, water solubility tests were
judged not necessary and computer estimates (consistent with the latter premise for decene and dodecene)
were considered acceptable.

Acute aquatic toxicity

13. The data in Table A-3 suggests that hexene and octene may exhibit moderate acute toxicity to
fish and daphnids based on measured values (NOEC, LCs, ECsp). However, all other members of the
category appear to show no effects on fish and daphnids at saturation. In the case of algae, all category
members show no effects at saturation. From a category perspective, it appears that a declining pattern
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exists for fish and daphnids (hexene and octene are more toxic than decene, dodecene, and tetradecene) but
there was a flat pattern for algae (all members appeared equal). Based on this information, it was decided
that no additional aquatic toxicity testing was necessary. The three literature values for octene noted in
Table A-3 were considered acceptable. The aquatic acute toxicity for those endpoints correlate with water
solubility, which in turn appear to determine (or limit) bioavailability of octene.

Repeated dose toxicity

14, The results presented in Table A-3 suggest that the general toxicity of hexene and tetradecene are
similar, whereas octene appears more toxic than either hexene or tetradecene. In both cases, male rats were
more sensitive than female rats. The effect observed in males, a male-rat specific kidney effect, does not
appear to be relevant to humans, Also, both studies followed the OECD repeated
dose/reproductive/developmental toxicity screening testing protocol. There were no data for either decene
or dodecene. The octene data point suggests that any category pattern that might exist (equal toxicity
across all members) given the hexene and tetradecene data might not exist for the middle members of the
category. However, upon closer inspection of the octene data in the octene dossier, it is seen that the doses
used in the repeated-dose study were 5, 50, and 500 mg/kg. Since the LOEL was 500 mg/kg, the “true”
NOEL is anywhere from 50 to 500. Therefore, given these data, one could recommend that all members of
the group likely have equal general toxicity under repeated dose conditions and testing of decene and
dodecene is not required.

Reproductive/Developmental toxicity

15, The reproductive/developmental toxicity row in Table A-3 shows that data are available only for
hexene and tetradecene. As with the repeated dose data, the results of the two studies were essentially the
same. This suggests that it would not be necessary to test the middle three members of the category
(octene, decene, and dodecene), especially given the results of the assessment of general toxicity (see
above). The data suggest a consistent pattern across the category, or that all members are equally toxic for
reproductive/ developmental effects under the conditions of the hexene/tetradecene studies (highest dose of
1000 mg/kg).
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Example B: Linear Alkylbenzenes
- Step 1: Identification of structure-based category and its members:

16. The linear alkylbenzene (LAB) category is comprised of nine different commercial formulations.
Each formulation is a mixture containing various proportions of individual LABs with the following
formulae: :

CH, - (CH), - CH - (CH), - CH3

Where x + y=7-13 and x = 0-7, giving a linear carbon range of Co to Cis.

17. Thus, this category would fall under “family of mixtures” in terms of category type. Table B-1
presents the nine commercial products evaluated. Note that the LAB category may be further subdivided
into three subcategories based on the percentage of alkyl substituents with a low (Cy-Cy1), mid (Cy;-Ci3),
and high (Cy3-Cy4) proportion of carbon chain lengths.

Table B-1
Assignment of LAB SubCategories’
LAB Carbon Chain Length for Substituted Alkyl Group
Formulation (Numbers represent percent of total)
Cio ‘ Cu Cr Cis C?
Nalkylene 500 S e 31 7 <1
Nalkylene 500L P Y 31 5 <1
Alkylate 215 16 43 40 1 <]
Nalkylene 550L 14 30 29 20 7
Alkylate 225 7 25 48 19 1
Nalkylene 575L 9 17 20 30 15
Nalkylene 600 <1 1 23 50 25
Nalkylene 600L <1 1 23 50 - 25
Alkylate 230 1 2 16 50 ‘ 30
1 The two shaded regions and the open area make three subcategories by presenting two ends of the spectrum in terms of a higher proportion
(>50%) of shorter carbon chains (upper left) and a higher proportion (>50%) of longer carbon chains (Jower right). Bolded formulations had
available data in all SIDS categories.
2 The proportion of Cs and C4 is < 1% in all formulations except for an incidence of 1% C; in Alkylate 230.
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Step 2: Gather published and unpublished literature for each category member.

18. A literature search resulted in identifying data for most category members in the environmental
fate, ecotoxicity and human health effect SIDS endpoints.

Step 3: Evaluate available data for adequacy.

19, Again, as was discussed in the alpha-olefin example, evaluation of data adequacy is performed at
the individual study level. [Guidance for Determining the Quality of Data for the SIDS Dossier (Interim
SIDS Manual)]

Step 4: Construct a matrix of data availability.

20, An analysis of available data resulted in a matrix as presented in Table B-2. Again, for simplicity
not all data found or compiled are presented here. Note that three LAB formulations (Alkylate 215,
Alkylate 225, and Alkylate 230) had data available in each of the major SIDS classes (environmental fate,
ecotoxicity, and health effects), and they each represent one of the three subcategories presented in Table
B-1. :

Table B-2
STEP 4: Matrix of Available and Adequate Data on LAB CategoryMembers!
LAB Environ- Ecological Effects - Human Health Effects
Formulati tal Fat
roation | mentatrdte Fish Acute | Daphnid | Daphnid | Acute’ | Repeated | Mutagen- | Develop-
Acute Chronic Dose’ icity® mental’
Nalkylene ~
500 -
Nalkylene ) -
500L
Alkylate 215 N ) v v ) - < +
Nalkylene - v -
S50L
Alkylate 225 y v v - M v ¥ -
Nalkylene - -
575L
Nalkylene ¥
600 -
Nalkylene ) +
600L
Alkylate 230 v M ' v I v ¥ v v R
!\ denotes data are available and adequate. “-* denotes data are either not available, or are available and are judged
inadequate. Shaded areas mark the three subcategories identified in Table B-1.
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Step 5: Perform an internal assessment of the category.

21, As with Table A-1 in the alpha-olefin example, the data in Table B-2 identifies where data gaps
exist. Note that adequate data are available for most endpoints for the three LAB formulations mentioned
above. Table B-3 is essentially the same table as Table B-2, except that the data values are placed in each
cell so that they can be evaluated to determine the acceptability of the category approach for each endpoint.

22. Table B-3 shows a consistent pattern of no discernible difference in acrobic degradation among
the three LAB formulations tested (range of 56% - 61% of parent material evolved as carbon dioxide after
a 35 day incubation period). Similarly, the acute fish toxicity, chronic daphnid toxicity, acute mammalian
toxicity, reproductive/developmental toxicity, and mutagenicity data do not show differences across the
tested formulations. However, the acute daphnid toxicity results, as well as the repeated dose toxicity tests
in mammals suggest a pattern of increasing toxicity with an increase in the proportion of higher length
carbon chains in the substituted alkyl group that appears to hold for each of these SIDS endpoints. ‘

Step 6, 7 and 8: Prepare category test plan for review; Conduct necessary testing; and Perform an
external assessment of the category.

23. In this case, it was concluded that no further testing was necessary under the SIDS programme and
that the existing data were sufficient for a screening level hazard assessment. Thus; it was not deemed
necessary to test each LAB formulation given the results of testing in three separate formulations to
represent the boundaries of the category.

24, In this example, the test plan would include the rationale for “no testing” together with an

evaluation of the existing data. Robust summaries for the individual supporting studies would also be
available. :
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Example C: Brominated Diphenyl Ethers
Step 1: Identification of structure-based category and its members:

25. The polybrominated diphenyl ether (PBDE) category theoretically contains a number of congeners
(mono- through to decabromodiphenyl! ether) but only three products are produced commercially: bis
(pentabromophenyl) ether, also known as decabromodiphenyl ether (decaBDE); diphenyl ether, octabromo
derivative (octaBDE); and dipheny! ether, pentabromo derivative (pentaBDE). The general chemical
formula for this category is:

@)

Bry Bry

x+y=5,8, 10

26. This category is the “family of congeners” category type and is limited to three products produced
commercially as most of the laboratory test data has been obtained with these products. DecaBDE is an
essentially pure substance, but the other two are complex mixtures of related substances with varying
degrees of bromination and substitution patterns. The actual compositions of the commercial products are
summarised in table C-1. This particular example is limited to an analysis of ecotoxicity data.

Table C-1
STEP 1: Typical compositions of commercially available PBDESs
Congener PentaBDE OctaBDE DecaBDE
tribromo- 0-1%
tetrabromo- 24-38%
pentabromo- 50-62% 1.4-12%'
hexabromo- 4-12%
heptabromo- trace 43-58%
octabromo- 26-35%
nonabromo- 8-14% <3%
decabromo- 0-3% >97%
"This figure refers to the combined total of pentabromo- and hexabromo- congeners present.
Step 2: Gather published and unpublished literature for each category member.
27. A literature search identified some ecotoxicity data for all category members.
Step 3: Evaluate available data for adequacy.
28. As with the other examples in this Appendix, evaluation of data adequacy is performed at the

individual study level.

Step 4: Construct a matyix of data availability.
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29. Table C-2 presents a matrix for the available ecotoxicity data based on the literature search. SIDS
data gaps exist for acute invertebrate testing (decaBDE) and for acute algal testing (octaBDE).

Table C-2
STEP 4: Available Acute Ecotoxicity Data on PBDEs'
Test Organism PentaBDE OctaBDE DecaBDE
Fish N < N
Invertebrate N N -
Algae N - N
1“N” denotes data available and adequate; “-” denotes data not available, or available and not adequate.

Step §: Perform an internal assessment of the category.
30. Table C-3 is essentially the same table as Table C-2, except that actual data replace the “g”,

31. In evaluating these data, it was concluded that a decrease in aquatic toxicity could be expected
with increasing bromine number. Since there were adequate aquatic toxicity data for the category member
with the lowest number of bromine atoms (pentaBDE), it was not necessary to conduct additional acute
toxicity tests on the remaining members with a higher number of bromine atoms. DecaBDE would not be
more toxic to invertebrates than octaBDE, and the algal toxicity of octaBDE could be inferred from the
data on penta- and decaBDE.

32. In addition to the ecotoxicity data, available data on environmental monitoring, bioconcentration,
and the physicochemical properties of the category members were evaluated. It was determined that there
was a.decreasing concern for bioaccumulation potential with an increase in bromine number; that all three
compounds were not very water soluble; and that they all had high octanol-water partition coefficients (log
Kow). This suggested that the likely exposure scenario of concern would be to organisms exposed directly
to sediment or soil.

Table C-3
Available Acute Ecotoxicity Data on PBDESs
Test PentaBDE OctaBDE DecaBDE
Organism
Fish Rainbow trout Medaka Medaka
NOEC (96 hr) =21 pg/L (>water LCs0(48 hr) = >water LCso0 (48 hr) = >water
solubility?) solubility Solubility
Medaka
LCs0(48 hr) = > water solubility
Invertebrate Daphnid Daphnid No Data
ECs0(48 hr) = 14 pg/L 21-day NOEC > 2 pg/L
NOEC (48 hr) =4.9 pg/L ‘
(ECsq values close to water solubility)
Algae Selanastrum capricornutum No Data Three different species
NOEC (96 hr) up to 26 pg/L ECs0(72 hr) > water
(>water solubility?) solubility

' Small freshwater fish 1 (warm water species).

Step 6: Prepare category test plan for review,
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33.

Because of the concern for bioaccumulation and partitioning of thePBDESs to the sediment/soil

environment, it was recommended that further testing (chronic aquatic toxicity, sediment toxicity, and soil
toxicity) be conducted, begining with pentaBDE. Therefore, the final testing recommendation required
“advanced” SIDS testing without filling the acute aquatic toxicity basic SIDS data gaps. The testing plan

(Table C-4) was tiered, the results of the lower tiers determining the next set of tests.

Table C-4
OECD SIDS Proposed Ecotoxicity Testing Plan withPBDEs
Tier Category Ecotoxicity Test! Result Comment
Member
1 PentaBDE Fish early life stage test Rainbow trout Fish test to verify
60-day NOEC = 8.9 pg/l bioaccumulative
potential.
Daphnid reproduction test Daphnid Daphnid study to verify
21-day NOEC = 5.3 pg/l that acute effects were
; due to toxicity.
Sediment (midge) toxicity Chironomus riparius 28-day | To verify concerns
test NOEC = 16 mg/kg dry identified in
weight hazard/exposure
Sediment (oligochaete) Lumbriculus variegatus 28- | assessment
toxicity test day NOEC = 3.1 mg/kg dry
weight
Sediment (amphipod) toxicity Hyalella azteca 28-day
test NOEC ~ 6.3 mg/kg dry
weight
Soil (earthworm) toxicity test | Eisenia fetida 14-day NOEC
>500 mg/kg dry weight
Soil (plant) toxicity test Six plants — lowest 21-day
ECs= 16 mg/kg dry weight
Soil (nitrification inhibition) | Soil microorganisms 28-day
toxicity test NOEC > 1 mg/kg dry weight
I OctaBDE Sediment (oligochaete) Lumbriculus variegatus 28- | Tests were chosen
toxicity tests using two day NOEC = 1,272 mg/kg dry | based on the pentaBDE
sediment types weight results — for example,
Soil (earthworm) toxicity test | Eisenia fetida 56-day NOEC | sediment organism
> 1,470 mg/kg dry weight sensitivity is not
Soil (plant) toxicity test Six plants — 21-day NOEC | expected to differ
> 1,190 mg/kg dry weight | significantly and so
only the most sensitive
organism from the
pentaBDE test series
required testing.
m DecaBDE Sediment (oligochaete) Lumbriculus variegatus 28- | As for octaBDE
‘ toxicity tests using two day NOEC = 3,841 mg/kg dry
sediment types weight
Soil (earthworm) toxicity test | Eisenia fetida 56-day NOEC
> 4,910 mg/kg dry weight
Soil (plant) toxicity test Six plants ~ 21-day NOEC
> 5,349 mg/kg dry weight
"All tests are beyond the basic SIDS requirements. The testing plan is presented to show how basic SIDS
requirements were waived in order to proceed to a more meaningful testing scheme.
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